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* NOTICES * 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image-processing approach characterized by carrying out data smoothing of said 
translation data using a predetermined filter function, and performing transform processing of 
said input image data using the obtained new translation data in case output image data is 
generated by carrying out transform processing with the translation data set up according to the 
image-processing conditions of a request of input image data. 

[Claim 2] The image-processing approach that it asks for the histogram in input signal space 
from said input image data, weighting of said filter function is carried out in an approach 
according to claim 1 based on said histogram, and a histogram is characterized by performing 
strong data smoothing to said large input image data, and performing weak data smoothing to 
said small input image data of said histogram. 

[Claim 3] It is the image-processing approach characterized by asking as the number to the 
average of the input image data which said histogram divides said input image entry-of-data 
signal space into two or more fields in an approach according to claim 2, and is contained to said 
each field. 

[Claim 4] The image-processing approach which displays an image according to said input image 
data, specifies a specifying point on this display image, and is characterized by performing data 
smoothing which carried out weighting the core [ said input image data corresponding to said 
specified specifying point ] in an approach according to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image-processing approach which generates output 
image data by carrying out transform processing with the translation data set up according to the image- 
processing conditions of a request of input image data. 
[0002] 

[Description of the Prior Art] In fields, such as DTP, and printing, platemaking, input image data is obtained 
by reading a color copy with a scanner, and after performing a desired image processing to this input image 
data and generating output image data, the color picture input/output system it was made to output a 
color picture with image output units, such as a printer and CRT, is used extensively. 
[0003] In this case, a color transform function is specified by the color transform function which makes 
image-processing conditions a parameter usually being set to color picture input/output system, and 
setting up said image— processing conditions according to an image, translation data is created, and it is 
made to perform a desired image processing to said input image data using this translation data. Here, 
conditions, such as a correction factor of each color for the class of for example, manuscript image, the 
setting concentration of the highlights to input image data or a shadow, and a color collection, can be 
mentioned as image-processing conditions. 

[0004] By the way, when an image is outputted based on the image data processed using the translation 
data which is the above, and is made and set up and a setup of a color transform function is unsuitable, 
unnatural parts, such as a tone jump, may appear in an image. That is, the color transform function 
described by PARAMETORIKARU cannot necessarily be set up so that highly precise transform processing 
can be performed to all images. For example, since the translation data set up as a look-up table based on 
the color transform function will change input image data into discrete output image data, in an image with 
little concentration fluctuation, the tone jump by gradation changing a lot may appear especially. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in order to cancel such fault, and it aims 
at offering the image-processing approach which can generate the translation data to which gradation 
quality in an output image is not reduced. 
[0006] 

[Means for Solving the Problem] In case this invention generates output image data by carrying out 
transform processing with the translation data set up according to the image-processing conditions of a 
request of input image data, it is characterized by carrying out data smoothing of said translation data 
using a predetermined filter function, and performing transform processing of said input image data using 
the obtained new translation data. 

[0007] In this case, since distortion included in translation data is graduated by the filter function, 
distortion can fall in the output image data which is changed by this new translation data and obtained, and 
an image with sufficient gradation quality can be obtained. 

[0008] Moreover, data smoothing can be performed on the level according to the gradation of an image by 
performing weighting by the histogram of input image data to said filter function. 

[0009] Furthermore, an input image can be displayed and data smoothing can be performed to the specific 

image of arbitration. 

[0010] 

[Embodiment of the Invention] Drawing 1 shows the color picture processor 10 with which the image- 
processing approach of this operation gestalt is applied. This color picture processor 10 is equipped with 
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the calibration circuit 12, the color processing circuit 14, the interpolation processing circuit 16, the USM 
circuit 18, and LD control data conversion circuit 20, changes into laser diode (LD) control data the image 
data R, G, and B supplied from a scanner etc. according to image-processing conditions, and forms a color 
picture on a record medium. 

[0011] The calibration circuit 12 is equipped with an amendment table for every color of image data R, G, 
and B, and changes said image data R, G, and B into the concentration data 0, M, and Y on this 
amendment table. In addition, an amendment table is set up so that the concentration data C, M, and Y 
which read the calibration chart and were obtained may serve as assignment concentration of said 
calibration chart. 

[0012] The color processing circuit 14 performs processing of generation of the concentration data K 
based on highlights, a concentration setup of a shadow, the gray scale conversion of each color, 
adjustment of gray balance, a color collection, and UCR (Under Color Removal) processing etc. using the 
translation data set up as a look-up table according to the specified image-processing conditions. 
Therefore, the concentration data C, M, and Y are changed into the desired network % data C, M, Y, and K 
in the color processing circuit 14 by said translation data set up so that it may mention later. 
[0013] The interpolation processing circuit 16 performs interpolation processing of the network % data C, 
M, Y, and K from the color processing circuit 14. In the concentration data C, M, and Y from the calibration 
circuit 12, while performing color transform processing to 5 bits of high orders in the color processing 
circuit 14, specifically based on 5 bits of low order of said concentration data C, M, and Y, interpolation 
processing to the network % data C, M, Y, and K by which color transform processing was carried out is 
performed. By performing such processing, it becomes possible to mitigate the processing burden in the 
color processing circuit 14. 

[0014] The USM circuit 18 generates USM (Unsharpness Musk) data from the concentration data C, M, 
and Y, is adding to the network % data C, M, Y, and K which are the outputs from the interpolation 
processing circuit 16, and performs edge enhancement processing. 

[0015] LD control data conversion circuit 20 changes into LD control data the network % data C, M, Y, and 
K by which edge enhancement was carried out. In this case, LD control data controls a laser diode and 
forms the image corresponding to each color of C, M, Y, and K in a record medium. 

[0016] On the other hand, the translation data constituted as look-up table Tj G=C, M, Y, K) is supplied to 
the color processing circuit 14 from the data-smoothing circuit 22. The data-smoothing circuit 22 carries 
out data smoothing of the translation data which constitutes the look-up table Tj supplied from the color 
translation table generation circuit 24 using the filter function Ap supplied from the filter-^^unction store 
circuit 26. The color translation table generation circuit 24 generates said look-up table Tj by choosing two 
or more color transform functions described parametric with the selection directions means 28, such as a 
keyboard and a mouse, or setting them up. Moreover, selection of the filter-function store circuit 26 is 
similarly performed by said selection directions means 28. 

[001 7] Here said color translation table generation circuit 24 As shown in drawing 2 , it consists of the 
HL/SH concentration setting section 29, the tone curve setting section 31, the signal rearrangement 
operation part 33, the 35 or K~th edition generation section 37 of UCR operation part, the network % gray 
balance setting section 39, the network % setting section 41, and the color collection section 43. Based on 
the directions data a1-a7 and the test concentration data C, M, and Y which were directed by the operator 
using the selection directions means 28, the look-up table Tj which is a color translation table is generated. 

[0018] The HL/SH concentration setting section 29 normalizes highlights of the concentration data C, M, 
and Y which are input image data, and the concentration of a shadow with the concentration set point of 
the directions data a1. 

[0019] By correcting a basic tone curve by the curve correction factor which chose the basic tone curve 
which is one of the color transform functions with the directions data a2, or was directed with the 
directions data a2, the tone curve setting section 31 sets up a tone curve, and carries out gray scale 
conversion of the concentration data C, M, and Y which the HL/SH concentration setting section 29 
normalized on the basis of the concentration data C according to this set-up tone curve. 
[0020] The signal rearrangement operation part 33 is comparing the size of each component of the 
concentration data C, M, and Y from the HL/SH concentration setting section 29, and calculates Maximum 
max and the minimum value min. 

[0021] The UCR operation part 35 computes the amount of UCR(s) to each concentration data C, M, and Y 
according to gray width-of-face CDC based on the directions data a3 from Maximum max and the minimum 
value min, and the selection directions means 28 from the signal rearrangement operation part 33, and UCR 
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data on the strength. This amount of UCR(s) is subtracted from the concentration data C, M, and Y before 
UCR processing. In addition, when performing UCA (Under Color Addition) processing, said UCR data on 
the strength will be set up as a negative value, and the obtained amount of UCA(s) will be added to the 
concentration data C, M, and Y. 

[0022] The K-th edition generation section 37 computes the concentration data K according to K-th 
edition gray width-of-face CDC based on the directions data a4 from Maximum max and the minimum 
value min, and the selection directions means 28 from the signal rearrangement operation part 33, and the 
K-th edition generation curve correction factor data. 

[0023] The network % gray balance setting section 39 is changed into the concentration data C, M, and Y 
proportional to network % which can make gray the equivalent concentration data C, M, and Y according to 
the gray balance data based on the directions data a5 from the selection directions means 28. 
[0024] The network % setting section 41 changes the concentration data C, M, Y, and K into network % 
data according to network % of the highlights and the shadow based on the directions data a6 from the 
selection directions means 28. 

[0025] From the concentration data C, M, and Y from the HL/SH concentration setting section 29, the 
color collection section 43 asks for a hue, lightness, and saturation, calculates the amounts delta C, delta 
M, delta Y, and delta K of corrections of each concentration data C, M, Y, and K as network % according to 
the collection multiplier based on the directions data a7 of the selection directions means 28, and adds 
them to the network % data of the network % setting section 41. 

[0026] The color picture processor 10 of this operation gestalt is constituted as mentioned above 
fundamentally. 

[0027] Next, the generation method of the look-up table Tj in the color translation table generation circuit 
24 is explained. 

[0028] When an operator directs the directions data a1-a7 using the selection directions means 28, a 
predetermined color transform function is set as the HiySH concentration setting section 29, the tone 
curve setting section 31, the 35 or K-th edition generation section 37 of UCR operation part, the network 
% gray balance setting section 39, the network % setting section 41, and the color collection section 43. 
Subsequently, the test concentration data C and Y [ C, M, and ] M, for example, concentration data, Use Y 
as 8 bit data, generate the test data to which each concentration data C, M, and Y were changed by eight 
units, and the color translation table generation circuit 24 is supplied. It asks for the translation data which 
constitutes a look-up table Tj (C, M, Y) 0=C, M, Y, K) from the relation between the obtained network % 
data C, M, Y, and K and a corresponding test data. 

[0029] In this case, when the translation data which constitutes a look-up table Tj has the large variation 
of the network % data C, M, Y, and K to the variation dC, dM, and dY of the concentration data C, M, and Y, 
it has a possibility that a tone jump may occur [ near those network % data C, M. Y, and K ]. 
[0030] Then, in the data-smoothing circuit 22, data smoothing of a look-up table Tj is performed using a 
filter function Ap (dC, dM, dY). 

[0031] The filter function Ap memorized in the filter— Function store circuit 26 is chosen from the selection 
directions means 28 by the operator, and is supplied to the data-smoothing circuit 22. For example, look- 
up table Tj graduated when the concentration data C, M, and Y to observe were graduated using 
concentration data C+dC, M+dM, and Y+dY (0 dC, dM, dY=-1, 1) which adjoin it is [0032]. 
[Equation 1] 

S S 2)'^(C+dQM+dM,Y+dY) Ap(dC,dM,dY) 

T'j(Q M, Y) » dM,dY-^i 

a 

..(1) 

dC. dM,dY— 1 

[0033] It asks by carrying out. 

[0034] Here, as shown in drawing 3 , a filter function Ap considers as the location of the concentration 
data C, M, and Y which observe the core of a legislation object, and if the filter factor which constitutes a 
filter function Ap shall be set as the location expressed with the black dot which adjoins it, as shown in 
drawing 4 A - drawing 4 C, it can set up said filter factor. Moreover, as other variations of a filter 
coefficient, as shown in drawing 5 A - drawing 5 C, drawing 6 A - drawing 6 C, and drawing 7 A - drawing 7 
C, it can also set up. In addition, in drawing 5 A - drawing 5 C, t is set up in 0< t<1. Furthermore, you may 
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make it set a filter coefficient as the range larger than the range of the concentration data C, M, and Y of 
3x3x3. 

[0035] Look-up table Tj which is the above, and was made and graduated is supplied to the color 
processing circuit 14. The color processing circuit 14 performs color transform processing using said look- 
up table Tj to the concentration data C, M, and Y from the calibration circuit 12, and generates the 
network % data C, M, Y, and K. In this case, since transform processing of the network % data C, M, Y, and 
K is carried out by look-up table Tj by which data smoothing was carried out, they can cancel faults, such 
as a tone Jump, good in the image created using these network % data C, M, Y, and K. 
[0036] By the way, with the operation gestalt mentioned above, although it is made to perform the same 
data smoothing to all the density ranges of the concentration data C, M, and Y, weighting of the filter 
function Ap is carried out according to the concentration data C, M, and Y, and data smoothing according 
to the concentration data C, M, and Y can be performed Drawing 8 shows the color picture processor 30 
which performs such weighting processing. 

[0037] In this case, the weighting function setting circuit 32 sets up the weighting function W (C. M, Y) 
based on the concentration data C, M, and Y from the calibration circuit 12, and supplies it to the data- 
smoothing circuit 34. The data-smoothing circuit 34 is graduated look-up table Tj using a look-up table Tj 
(C, M, Y), a filter function Ap (dC, dM, dY), and the weighting function W (C. M, Y) [0038] 
[Equation 2] 

T jfC; M, Y) - ^^^^'-^ 

b(C,M,Y) 

• <2) 

dC dM,dY— I 

[0039] It asks by carrying out. In addition, the filter coefficient of your making it set it as the range larger 
than the range of the concentration data C, M, and Y of 3x3x3 which constitutes a filter function Ap is 
natural. Moreover, in dC=dM=dY=0, it is W(C, M, Y) = 1. 

[0040] Here, in input signal space, the weighting function W (C, M, Y) is set up so that strong data 
smoothing may be performed by the part which input image data is concentrating. For example, supposing 
the concentration data C, M, and Y which are input image data are 8 bit data The image data space is 
divided into 0-63, 64-127, 128-191, and four fields of 192-255 for every color of C, M, and Y. The number 
of the concentration data C, M, and Y contained to each field of 4x4x4=64 is counted, and let the number 
be the histogram function H of the concentration data C, M, and Y which are the concentration average 
values of each field (C, M, Y). 

[0041] Then, said histogram function H (C, M. Y) H(C. M, Y) =b1, C2+b2, M2+b3, Y2+b4, and C-M+ b5. M- 
Y+b6. Y-C+b7, C+b8, andM+ b9 and Y+blO — (3) 

A definition is given as a becoming secondary function and it asks for each multipliers b1-b10 using a least 
square method by applying the number of the concentration data C, M, and Y of each field to the histogram 
function H (C, M, Y). 

[0042] The histogram function H (C, M, Y) for which is the above, and it made and asked, and its maximum 
Hmax are used, and it is the weighting function W (C, M. Y). W(C. M, Y) =H(C, M, Y)/Hmax (H(C, M, Y) > 0) 
— (4) 

W(C, M, Y) = 0 (H (C, M, Y)<=0) — (5) 
It sets up by carrying out. 

[0043] (2) Look-up table Tj graduated by carrying out like a formula is supplied to the color processing 
circuit 14. The color processing circuit 14 performs color transform processing using said look-up table Tj 
to the concentration data C, M, and Y from the calibration circuit 12, and generates the network % data C, 
M, Y, and K. In this case, the network % data C, M, Y, and K will graduate more greatly than the small . 
concentration data C, M, and Y the large concentration data C, M, and Y of a histogram. While it can 
consider as the image in which is followed, for example, a tone Jump is not conspicuous to an image with 
little concentration change with data smoothing, since there is little effect of data smoothing, to an image 
with much concentration change, it can consider as the image with which the tone reproduction was 
thought as important. 

[0044] In addition, while it is not necessary to necessarily divide the field for asking for a histogram into 
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division into equal parts for example, and the field by the side of highlights is divided finely, the field by the 
side of a shadow is divided coarsely, and you may make it set up finely processing of weighting in the 
image which is especially easy to be conspicuous. 

[0045] Furthermore, said weighting function W (C, M, Y) can also be set up to the specified concentration 
data C, M. and Y. Drawing 9 shows the color picture processor 40 which performs such weighting 

processing. 

[0046] In this case, the image data R, G, and B inputted from the scanner etc. is supplied to a display 42 
while it is supplied to the calibration circuit 12. An indicating equipment 42 displays a color picture based 
on said image data R, G, and B. An operator specifies the location of a color to perform data smoothing in 
said displayed color picture using the pointing devices 44, such as a mouse. The coordinate setting circuit 
46 supplies the coordinate (x y) specified by said pointing device 44 to the weighting function setting 
circuit 48. 

[0047] The concentration data 0 corresponding to a coordinate (x y) in the weighting function setting 
circuit 48 The concentration data 0 to which M and Y are supplied from the calibration circuit 1 2 the 
weighting function W (0, M, Y) which asks from M and Y, and serves as max in these concentration data 0, 
M, and Y, and is left and with which it is alike, and it follows and reinforcement decreases gradually — for 
example, — W(C. M, Y) =1-dd(C, M, Y)/r (dd(C. M, Y) <r) — (6) 
W(C, M. Y) = 0 (dd(C, M, Y) >=r) — (7) 

It sets up by carrying out. In addition, dd (C, M, Y) is the maximum of the concentration data C, M, and Y 
as CP, MP, and YP. dd(G. M, Y) =root (CP-G) (2+(MP-M)2+ (YP-Y) 2) — (8) 
A definition is given and it is r. r=root (dG2+dM2+dY2) — (9) 
A definition is given as ********. 

[0048] The weighting function W (G, M, Y) set up as mentioned above is supplied to the data-smoothing 
circuit 50, and look-up table Tj is calculated by applying to (2) types. The color processing circuit 14 
changes the concentration data G, M, and Y into the network % data G, M, Y, and K by said look-up table 
Tj. In this case, as for the obtained network % data G, M, Y, and K, data smoothing will be performed only 
to the circumference of a desired color. 

[0049] Furthermore, r in (9) types KG, M, Y) =k-root (dG2+dM2+dY2) — (10) 

If it carries out and sets up with the function of the concentration data G, M, and Y, in the field where 

concentration is high, data smoothing can be performed to the large range. 

[0050] 

[Effect of the Invention] As mentioned above, in this invention, in case input image data is changed into 
the output image data according to image-processing conditions, by carrying out data smoothing of the 
translation data, generating of a tone jump with the output image resulting from the discontinuity of the 
translation data etc. can be avoided, and the translation data which obtains the good image of gradation 
quality can be generated. 

[0051] Moreover, a good image without a tone jump etc. can be obtained, without spoiling a tone 
reproduction by adjusting data smoothing to translation data to arbitration according to input image data. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block Fig. of the color picture processor with which the image- 
processing approach of this invention is applied. 

[Drawing 2] It is the configuration block Fig. of the color translation table generation circuit shown in 
drawing 1 . 

[Drawing 3] It is the explanatory view of a filter function. 

[Drawing 4] Drawing 4 A - drawing 4 C is the explanatory view of the example of the filter factor which 
constitutes a filter function. 

[Drawing 5] Drawing 5 A - drawing 5 C is the explanatory view of the example of the filter factor which 
constitutes a filter function. 

[Drawing 6] Drawing 6 A - drawing 6 C is the explanatory view of the example of the filter factor which 
constitutes a filter function. 

[Drawing 7] Drawing 7 A - drawing 7 C is the explanatory view of the example of the filter factor which 
constitutes a filter function. 

[Drawing 8] They are other configuration block Figs, of the color picture processor with which the image- 
processing approach of this invention is applied. 

[Drawing 9] It is the configuration block Fig. of further others of the color picture processor with which the 

image-processing approach of this invention is applied. 

[Description of Notations] 

1 0, 30, 40 — Color picture processor 

12 — Calibration circuit 14 — Color processing circuit 

16 — Interpolation processing circuit 18 — USM circuit 

20 — LD control data conversion circuit 22, 34, 50 — Data-smoothing circuit 
24 — Color translation table generation circuit 26 — Filter— function store circuit 
28 — Selection directions means 32 48 — Weighting function setting circuit 
42 — Indicating equipment 44 — Pointing device 
46 — Coordinate setting circuit 
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